. As the Λ + c is the lightest charmed baryon, the decay rate of the Λ + c → Λ + X is important to calibrate the amplitude of the CF transition in the charmed baryon sector in theory, which suffers from a large uncertainty in the non-perturbative QCD region [3] . For instance, the Λ + c → Λ + X decay rate is an essential input in the calculation of the lifetimes of charmed baryons, whose current theoretical results largely deviate from the experimental measurements [3] [4] [5] . Furthermore, better understanding of the quark structure and decay dynamics in the Λ + c → Λ + X benefits the research on heavier charmed baryons [6, 7] . Especially for those lesser-known charmed baryons with double-or triple-charm quarks, an improved and calibrated theoretical prediction on the c → s decay vertex is crucial for guiding experimental search [8, 9] , such as the observation of the Ξ ++ cc at LHCb [10] . Measurements of the branching fraction (BF) of this decay were carried out only before 1992 by the SLAC Hybrid Facility Photon, Photon Emulsion and CLEO collaborations [11] [12] [13] . The average of their results gives B(Λ + c → Λ + X) = (35 ± 11)% [5] , with an uncertainty larger than 30%. The three individual measurements show big discrepancies, and their average in the Particle Data Group (PDG) gives a poor fit quality of χ 2 /ndf = 4.1/2 and a low confidence level of 0.126 [5] . This is because they were not absolute measurements and substantial uncertainties could be underestimated. Hence, it is crucial to carry out an absolute measurement with improved precision. Furthermore, the sum of the BFs of the known exclusive decay final states involving the Λ in PDG is (24.5 ± 2.1)% [5] . The difference between the inclusive and exclusive rates will point out the size of as yet unknown decays, which requires high precision measurement of B(Λ + c → Λ + X). In addition, precise knowledge of B(Λ + c → Λ + X) provides an essential input for exploring the decays of b-flavored hadrons involving a Λ + c in the final states. It has been confirmed that the Cabibbo-KobayashiMaskawa (CKM) mechanism embedded in the Standard Model (SM) is the main source of CP violation in the quark sector [14] . The impressive agreement on CP violation among the results from the s-quark and b-quark sectors [15, 16] , calls for further checks in the less tested area of c-quark sector. The SM predictions for CP violation in the charm sector are tiny due to the hierarchical structure of the CKM matrix and the mass differences between the fermion generations. Any significant amount of CP violation would be an observation of physics beyond the SM, and therefore, the charmed baryon decays provide an opportunity to improve our knowledge on CP violation in and beyond the SM [17] [18] [19] [20] . In this analysis, we search for direct CP violation by measuring the charge asymmetry of this inclusive decay
.
The data used in this Letter comprise an integrated luminosity of 567 pb −1 [21] , corresponding to about 1.0 × 10 5 Λ + cΛ − c pairs [22] . The data set was collected with the BESIII detector at the center-of-mass energy √ s = 4.6 GeV. At this energy, the Λ + cΛ − c pairs are produced near the production threshold with no additional hadrons, providing a clean environment for studying Λ + c decays. By analyzing the data with the double-tag (DT) method [23] , we perform the first measurement of the absolute BF for the inclusive decay Λ + c → Λ + X. Throughout this Letter, charge-conjugate modes are implicitly assumed, unless explicitly stated.
Details about the features and capabilities of the BESIII detector can be found in Ref. [24] . The response of the experimental apparatus is simulated with a geant4-based [25] Monte Carlo (MC) simulation package. The reactions in e + e − annihilations are generated by kkmc [26] and evtgen [27] , with initial-state radiation (ISR) effects [28] and final-state radiation (FSR) effects [29] included. To study backgrounds, optimize event selection criteria and validate data analysis method, an inclusive MC sample is produced at √ s = 4.6 GeV. This sample consists of pair production of charmed mesons (D and D s ) and baryons (Λ + c ), the ISR-produced ψ states and quantum electrodynamics processes. The Λ + c is set to decay to all possible final states based on the BFs from the Particle Data Group (PDG) [30] .
To study the signal Λ 
where
is the number of Λ 
where B sig and ε sig are the BF and reconstruction efficiency for the inclusive decay Λ + c → Λ + X. Here we assume that the reconstruction efficiency ε sig is independent of the tag mode, so the DT efficiency is given by ε
(1) and Eq. (2) we determine the BF of the signal process by
The efficiency for detecting Λ as a function of momentum and polar angle is determined from data with a control sample of J/ψ decays. Due to lacking knowledge of the phase space distribution of the inclusive decay Λ + c → Λ + X, we re-weight the Λ efficiencies according to the momentum and polar angle distributions of Λ in the DT signals. Therefore, the signal BF is calculated by
where j = 1, 2 . . . is the index for the intervals of Λ weighting kinematics, and N sig −,j is the sum of DT signal yields in the two tag modes within the j-th interval.
To select the candidate events, the charged tracks detected in the main drift chamber (MDC) are required to satisfy | cos θ| < 0.93, where θ is the polar angle with respect to the direction of the e + beam. The distance of closest approach of the charged tracks to the runaveraged interaction point (IP) must be less than 10 cm along the beam axis and less than 1 cm in the perpendicular plane, except for those tracks used to reconstruct K charged tracks to the IP must be within ±20 cm along the beam direction, with no requirements imposed in the perpendicular plane. The two charged tracks are constrained to originate from a common vertex by performing a vertex fit on the two tracks and requiring the χ 2 of the fit to be less than 100. A secondary vertex fit is performed on the daughter tracks of the surviving K 0 S and Λ candidates, imposing the additional constraint that the momentum of the candidate points back to the IP. The decay vertex from this secondary vertex fit is required to be on the correct side of the IP and separated from the IP by a distance of at least twice its fitted resolution. The events with only one pair of charged tracks satisfying the above requirements are kept, and the fitted momenta of the π + π − and pπ − combinations are used in the further analysis. To select K candidate and E beam is the beam energy. To suppress combinatorial backgrounds, the mode-dependent ∆E requirements listed in Table I, [31] with endpoint fixed to the beam energy. The signals are described by the MC-simulated shapes convoluted by Gaussian functions with free widths to account for the difference of resolutions between data and MC simulations. The yields for the background and signal are free parameters in the fits. By subtracting the number of events of the fitted backgrounds from the total event yields, we obtain the yields of the single tagged Λ − c , as listed in Table I . Then we search for a Λ candidate among the remaining 
and N E represent the numbers of events observed in the regions of S, A, B, C, D and E, as shown in Fig. 2 . Here the backgrounds due to misreconstruction of Λ are assumed to be flat in the M pπ − distribution, which can be estimated from the events in regions A and B. While the peaking backgrounds in the M pπ − distribution, which are from non-Λ + c decays with Λ correctly reconstructed, can be estimated using the sideband region of M BC , namely the regions C, D and E. f is the ratio of background area of the signal region over that of the sideband region in the M BC distribution, which is evaluated to be 0.58 ± 0.06 from the fit to the combined M BC distribution of data for the two tagging modes. We divide the data into 5 × 4 two-dimensional (p, |cosθ|) intervals of Λ and obtain the net signal yield in each kinematic interval following Eq. (5), as listed in Table II . The efficiencies for detecting a Λ candidate are estimated from the control samples J/ψ → ΛΛ and J/ψ → pK + Λ, which are selected from a J/ψ on-peak data sample consisting of (1310.6 ± 7.0) × 10 6 J/ψ decays [32] . In each kinematic interval, the data-driven efficiency is calculated based on a "tag-and-probe" technique. For J/ψ → ΛΛ, a Λ is tagged in an event, while for J/ψ → pK + Λ, two charged tracks identified as a proton and a kaon are selected. The missing Λ is identified by limiting the missing mass within [1.067, 1.155] GeV/c 2 for J/ψ → ΛΛ and [1.093, 1.139] GeV/c 2 for J/ψ → pK + Λ. In the tagged event, we search for a Λ among the remaining tracks and take the detection rate as the efficiency. We partition the control samples into (p, |cosθ|) intervals, and then determine the efficiency in each interval, as listed in Table II In the BF measurement with the DT method, systematic uncertainties from the tag side mostly cancel. Other non-canceling systematic uncertainties, which are estimated relative to the measured BF, are discussed below. The limited statistics of the Λ control samples bring uncertainty to the Λ efficiency, which is estimated by a weighted root-mean-square (RMS) of the statisti-cal uncertainties for different (p, |cosθ|) intervals given in Table II . In this analysis, the efficiency for reconstructing aΛ − c using the tag modes or finding a Λ in the Λ + c side have been assumed to be independent of the multiplicities of the Λ + c /Λ − c sides. To evaluate the potential bias of this assumption, we use MC simulation to study the Λ efficiencies with 2 different tag modes, or the tag efficiencies with and without inclusion of non-Λ-involved Λ + c decays in the signal side. We find the resultant changes on the Λ efficiency or tag efficiency are at the percent level, which are taken as the systematic uncertainties. The choice of kinematic intervals is varied and the resultant changes on the output BF are examined. The maximum change is quoted as the systematic uncertainty. The uncertainty due to the fitting procedure of tag yields is studied by altering the signal shape, fitting range and endpoint of the ARGUS function. Potential bias of the background-subtraction procedure in Eq. (5) is studied by changing the boundaries of sideband regions and taking the largest difference in the resultant BF as the systematic uncertainty. All of the above systematic uncertainties are summarized in Table III and the total uncertainty is determined to be 2.3% as the sum in quadrature. For the charge asymmetry A CP , we assume that the systematic uncertainties for the channels of Λ andΛ are the same and completely uncorrelated. In summary, by analyzing a data sample taken at √ s = 4.6 GeV with the BESIII detector, we report the absolute BF of the inclusive decay of Λ + c → Λ + X to be B(Λ + c → Λ + X) = (38.2 +2.8 −2.2 ± 0.8)%. The precision of the BF is improved by a factor of 4 compared to previous measurements [5] . This inclusive rate is larger than the exclusive rate of (24.5±2.1)% in PDG [5] , which indicates that more than one third of the Λ + c decays to Λ remain unobserved in experiment. Furthermore, we search for direct CP violation in this decay for the first time. The CP asymmetry is measured to be A CP = (2.1 +7.0 −6.6 ±1.4)%. The precision is limited by statistical uncertainty and no evidence for CP violation is found. 
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